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INTRODUCTION 

During FY 1973-74, the U.S. Army Natick Development Center conducted an 
investigation of Air Force food service under Task 03, Project No. 1J662713AJ45, Analysis 
and Design of Military Feeding Systems, of the DoD Food Research, Development, Testing 
and Engineering Program. The purpose of this effort was to define, develop, and evaluate 
broad improvements to the current Air rorce food service operations. In particular, the 
objectives were to obtain higher levels of consumer participation; i.e., attendance and 
utilization of the dining facilities, and to increase system performance and effectiveness, 
within existing cost and operational constraints. 

Travis Air Force Ba*e, California, was selected for the principal study site, as best 
representing the characteristics of Air Force food service. Following the initial studies 
at Travis AFB, which identified tne major problem areas in food service requiring 
improvements, a number of proposed changes were actually implemented and evaluated 
in an experiment between 1 November 1973 - 31 January 1974. Since these changes 
included modifications to the Air Force Worldwide Menu and three new food service 
operations, which affected both customer eating habits and attendance patterns, the 
nutritional adequacy of the experimental system was a matter of concern. Descriptions 
of the new food service operations and their performance, including analysis of consumer 
attendance, are contained in references ?, 2, and 3. 

In general, this report considers the combined effects of ths changes in the menus 
and the alterations in the eating habits and attendance behavior of the system customers. 
Specifically, the report covers: (1) the calculated nutritional values of the food items 
on the average customer's tray at the typical meal for periods both before and during 
the experiment; (2) the average customer's daily nutrition as calculated by considering 
both the food items on his or her tray and his or her daily attendance rates for periods 
both before and during the experiment; (3) daily customer nutrition by ration status and 
residence location groups during the experiment for the entire Travis population; (4) the 
statistical distributions of daily customer nutrition by ration status and residence location 
group for an 18-day period in January 1974 for a randomly selected sample of the Travis 
population; (5) daily nutrition for those customers (both as RIK1 and as BAS2 customers) 
who changed ration status from RIK to BAS during the experiment; and (6) average 
nutrition for those daily attendance patterns that include at least one meal at one of 
the three new food services or that include only standard dining hal! meals. 

1 RIK,(rations-in-kind) designates those individuals entitled to use appropriated fund dining 
facilities without reimbursing the Government. 
2 BAS, (basic allowance for subsistence) designates those individuals required to pay for 
any meals eaten in the dining facilities. 
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METHODOLOGY 

During the experiment, individual daily attendance patterns and food selection data 
were collected for the customers in the various facilities. As reported in reference 4, 
a sampling plan was designed to account tor each meal period in all five dining facilities 
and to accurately reflect differences in the menus, number of meals served, operating 
hours, and other relevant factors. The sample sizes actually obtained for each type of 
meal served are noted below: 

Breakfast 962 
Dinner 4118 
Supper 2292 
Specialty Meal 296 
Midnight Meal 331 
Flight Line Facility 496 
Modular Unit 267 

8762 

For each randomly selected customer sampled at a meal, the particular food items 
chosen by the customer were recorded. Nutritional values and costs were calculated for 
each food item using the Armed Forces Recipe Service formulations (reference 5), I 'SDA 
Handbook No. 8 Food Composition Data (reference 6), and the Federal supply Catalog 
Price List for Subsistence (reference 7). Then these va' js were summed over all food 
items comprising a single meal and averaged over all meals of the same type. The results 
of this analysis are presented in Table 1. fince the data base has been updated to reflect 
more recent recipe and nutrition information, the values may be somewhat different than 
those that were reported in reference 4. 

A source datd collection system was installed in the dining facilities during the 
experiment, which provided a means for collecting attendance data on each customer. 
Complete records for all persons attending meals in every dining facility were obtained 
for 50 days of the experiment, which provided the data base for determining the daily 
attendance patterns. 

Given that a person attended certain meals on any one day and the average costs 
and nutritional values associated with those meals, then the total food costs and nutritional 
values for that day could be determined. If, for example, a customer attended breakfast 
and supper on a particular day, then the total average food costs for the day as represented 
by the food items selected for the two meals would have been $1.11 (i.e., $0.37 for 
breakfast and $0.74 for supper, as shown in Table 1.). Similarly, the total average food 
energy value would have been 1957.3 calories, and so forth. These data (average daily 
cost and nutritional estimates) are presented and analyzed, in subsequent portions of this 
report, : terms of customer ration status and residency for both the total system 
customer and for specific population subgroups utilizing the various dining facility services. 

■■■■■»«■»■■^-■■«■■■■»■«M«^^  1 
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Additionally, this report includes an analysis of attendance, nutrition, and food costs 
for a randomly selected sample of 861 potential system users during an 18-day period 
in January 1974. Whereas the above-mentioned ration status/residence group analv sis 
utilized average meal cost and nutritional values, this simulation selected meals at random 
of the proper type (as determined by each customer's daily attendance pattern) to establish 
the desired cost and nutritional profile distributions. 

In total, five different methods of analyzing the nutrition data are used: 

(1) the average calculated nutritional value for all food items on a typical tray among 
the different types of meals offered at the Travis Air Force Base food outlets; 

(2) the average daily nutritional values for all tray food items of the average RIK 
and BAS customers taking into consideration their daily attendance patterns; 

(3) the average daily nutrition from selected tray food items of the total Travis 
population as delineated by ration status and residency; 

(4) the proportion of customers (as segmented by ration status and residency), based 
on the randomly selected sample of potential system users, receiving the various levels 
of calculated daily nutrition as represented by their tray food items (e.g., 77 customers 
from a total potential sample population of 861 customers, or 8.9 percent, received on 
the average between 0 and 5 percent of the food energy DDA'  of 3400 calories; and 

(5) the average daily nutrition received from those daily attendance patterns that 
include at least one meal from one of the three new food service operations or that include 
only standard dining hall meals. 

TOTAL SYSTEM 

A.    Typical Meal Nutrition 

The average food cost and nutritional levels of the typical dining facility meal at 
Travis AFB both before and during the food service system experiment are considered 
here. As discussed fully in reference 8, the Office of Institutional Educational Research, 
University of Washington, Seattle, Washington, administered survey interviews to individual 
customers in the dining facilities both before (from 12 27 Juiy 1973) and during (from 
26 November - 10 December 1973) the experiment. On each survey was noted the 
actual food items that appeared on the interviewee's tray from which a determination 
as to the total cost and nutritional value of the meal was obtained using the reference 
texts earlier mentioned. 

'DDA - Daily dietary allowances for male personnel as prescribed by AFR No. 160-95, 
Medical Services Nutritional Standards, 10 August 1972. 

mm '  '        M^—lMMtMtilB 
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From this information, calculations as to the typical meal with respect to cost aid 
nutritional levels both before and during the experiment were made. These data are 
presented below in absolute terms and as a percent of the established nutritional 
requirements, as specified by the daily dietary allowances (DDA) and the basic daily food 
allowance (POFA). In this instance, the BDFA amount was determined for the price 
list used to calculate the results, whereas it actually varied each month of the experiment. 
The differences, however, are relatively insignificant. The DDA and BDFA values are 
provided below   as they are throughout the report, for ease of comparison. 

Component Standard 
Pre Experiment 

Value          % Standard 
Experiment 

Value          % Standard 

Cost $2.24 0.61 27.2 0.59 26.3 

Food Energy 3400 Cal 1217.0 35.8 1129.6 33.2 

Protein 100 g 53.8 53.8 51.2 51.2 

Fat <152 9 53.8 35.4 50.2 33.0 

Calcium 800 mg 520.4 65.0 469.0 58.Ö 

Iron 14 mg 7.96 5Ü.9 7.6 53.9 

Vitamin A 5000 IU 2748.5 55.0 2114.0 42.3 

Thiamine 1.7 mg 0.94 55.3 0.90 52.9 

Riboflavin 2.0 mg 0.94 47.0 0.92 46.0 

Niacin 22 mg 10.08 45.8 9.86 44.8 

Ascorbic Acid 60 mo 52.94 88.2 47.38 V9.0 

For every nutritional component there was a decrease in the amount contained in 
the typical dining facility served meal from the pre-experimental to the experimental period. 
This, however, is not considered surprising when it is remembered that during the 
experiment a concerted effort was made to serve high \. aference food items. It should 
be noted additionally that, even with the decrease, all nutritional component values except 
food energy complied with the DDA/3 nutritional level for the typical meal during the 
experiment.   The fact that the food energy nutrient level was marginally below the DDA/3 
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level presents no nutritional problem. Because overweight is considered more of a problem 
than underweight, a caloric shortage should not be of concern especially since all other 
nutrient levels comply with the DDA/3 standard. 

1 
B.    Daily Customer Nutrition By Ration Status 

I 
By utilizing the headcount attendance and the present fcr duty enlisted strength data 

it was possible to determine both the RIK (rations-in-kind) and BAS (basic allowance 
for  subsistence)   meals/person/day   utilization   rates  for  the  pre-experimental and the 
experimental periods.    Using this in conjunction with the cost and nutrient component 
data for RIK and BAS meals during both periods, as supplied by the University of 
Washington  survey  interview data, the average daily per person cost and  nutritional 
characteristics were determined as presented below, 

i 

i l 

RIK BAS 
Component Standard Before After % Increase Befo.e After % Increase 

Cost $2.24 0.46 0.63 37.0 0.06 0.07 16.7 

Food Energy 3400 Cal 900.4 1179.8 31.0 110.6 123.4 16.1 

Protein 100 g 39.6 54.0 3« 4.9 5.9 20.4 

Fat <152 g 39.8 51.1 28.4 4.9 5.7 16.3 

Crlcium 8C0 mg 378.5 479.5 26.7 46.5 51.6 11.0 

Iron 14 mg 5.78 7.82 35.3 0.71 0.88 23 9 

Vitamin A 50C0 IU 2019.6 2390.0 18.3 248.2 266.2 7.3 

Thiamine 1.7 mg 0.70 0.91 30.0 0.09 0.10 11.1 

Riboflavin 2.0 mg 0.70 0.98 37.1 0.09 0.10 11.1 

Niacin 22 mg 7.38 10.58 43.4 0.C1 1.13 24.2 

Ascorbic Acid 60 mg 40.35 52.56 30.3 4.96 5.55 11.9 

Nutrient Average 31.7 15.3 

'"'  MM—■jMgMMM|—i i niriMMMW^—_L_LL_ 
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As can be readily noted, all the daily per person cost and nutrient component levels 
increased markedly for both RIK and BAS personnel. Given the information presented 
in the proceeding section, it is obvious that these increases were due to higher food service 
system utilization rates. From the pre-experiment months to the experimental period 
the meals/person/day figures for RIK and BAS personnel ir.jreased by 37.3% and 17.0% 
respectively. 

C.    Customer Nutrition By Ration Status and Residence Location 

An analysis of the attendance data on 50 d=sys during the experimental period 
indicated that attendance patterns (i.e., meal-by-mejl utilization rates) varied not only 
as a function of ration status but also with respect to whether the person resided in 
a dormitory, elsewher on Base, or in housing located off the Base. By appropriate 
calculations involving (1) the meal/person/day rates, (2) the meal-by-meal utilization rates 
(see Appendix A), and (3) the average costs and nutrient values for each type of meal 
(see Table I), a determination was made as to the average daily food cost and nutrition 
for each of the ration status/residence location consumer groups. 

1.    All Potential System Users 

All potential system users included all enlisted personnel at Travis whether they ever 
used the military system of food service or not during the experiment. The 
meals/person/day rates, and therefore the daily food costs and nutritional levels as well, 
are obviously a function of the population being considered. Table 2 presents the food 
cost and nutritional data using all potential system users (i.e., the a.'er-.ge monthly present 
for duty enlisted strength) as the system population. Also shown are the percentages 
of the BDFA and DDA standards that the food cost and nutritional values represent. 
Shown in parenthesis under the mea's/person/day utilization figures are the percentages 
that relate those figures on a percentage basis to a three meal per person per day standard. 
For example, in the "Total" row the average system customer attended 0.35 meals per 
day or 11.7% of three meals per day. Therefore, at this rate of attendance it is desired 
that he or she receive 11.7% of all required nutrients (except for fat which should be 
less than 11.7%), and stJi is generally the case for most nutrients across all ration 
status/residence groups. These results are not surprising since the typical meal nutrition 
analysis presented ear ier confirmed that all minimum daily dietary allowances, with the 
minor exception of food energy, were met for the typical military food service system 
meal at Travis AFB. A detailed analysis of food costs and nutrient compliance or 
non-compliance for the specified ration status/residence groups will be deferred until part 4 
of this section (Actual System Users on any Given Day). 

Not unexpectedly the food cost and nutrient levels for the various consumer groups 
varied in direct proportion to the meals/person/day utilization rates. Since the group 
of all potential users included a high percentage of non-users (approximately 54% of the 

10 
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I 
total BAS personnel did not use the military system of food service), the average food 
cost and nutrient values per person per day were significantly shifted to the low side. 
It is evident from these results in Table 2 that the average RIK customer receives a 
significant proportion (an average of 50.0% across all ten nutrients) of his or her daily 
nutrition allowances in the military system (even a larger proportion on weekdays). The 
average dormitory residing BAS customer, however, obtains only a marginal proportion 
(an average of 17.1% across all ten nutrients) of his or her daily nutritional requirements 
from the Air Force food service system. The average BAS customer who is not living 
in the dormitories receives so little (an average of 3.0% for on post non-dormitory residents 
and 4.1% for off post personnel across all ten nutrients) of his or her daily requirement 
(even on weekdays) from the military system, that concern for his or her nutritional status 
should be directed towards what he or she consumes outside the military food service 
system. 

2.    Actual System Users 

In order to eliminate the effect that the large non-user groups had on defining the 
average customer, it was decided to redefine the population and present the data considering 
only those customers who had attended tne military system of food service at least once 
during the 50-day sampling period. Table 3 presents the resultant food cost and nutrition 
for those personnel. 

As would be anticipated, the utilization rates and the food costs and nutrition per 
day data are greater than in the preceding analysis. For the RIK personnel the increase 
is slight since, as discussed extensively in reference 9, most RIK customers utilized the 
dining facility system at least once daring the 50-day period. However, over the duration 
of the entire experiment only some 46% of all BAS personnel ever attended a dining 
facility meal. Hence, the increase from 0.11 to 0.26 meals/person/day for the BAS 
customers during the 50-day sampling period should not be considered suspect. Also, 
the significant increase In food cost and nutrition for the BAS consumer appears reasonable. 

§ 
if 

It is important to note, however, that the comments offered for the potential system 
customer case are generally applicable to the data here even though there have been 
substantial increases in average customer nutrition. RIK customers still receive a significant 
portion of their daily nutrition in the military system while BAS customers who do not 
reside in the dormitories do not in spite of the more than two to one increase in utilization. 
Again, as was the case for all potential system users the relative nutrition provided to 
each customer when he or she attended was, in general, equal to or greater than the 
percert associated with the percent of the number of meals attended of a three-meal 
day. 

11 
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3. Actual System Users by Usage Rates 

Because of the positive shift in average customer nutrition occasioned by eliminating 
the non-user group, a reanalysis and presentation of customer food cost and nutritional 
data by three different customer usage rates were deemed appropriate. The objective 
was to allow the reader to make his or her own judgments as to what percentages of 
the different population usage groups got a significant amount of their daily nutritional 
needs from the military system of food service. 

Table 4 following indicates the food cost and nutritional data for three different 
levels of utilization for both RIK and BAS actual system users. For comparative purposes 
the all potential and all actual system user figures discussed previously arc also noted. 
The three specified utilization levels — one meal per week or more, two and one-half 
meals per week or more, and seven meals per week or more - are an attempt to identify 
the lower bounds on what might be considered low, medium, and high degrees of 
utilization. 

As would be expected, the absolute per day nutrition increased with the utilization 
level for both RIK and BAS customers. Once again, the RIK customers appear to be 
getting a significant portion of their daily nutrition requirements from the military system. 
Eighty-seven percent of the RIK custom«*", received approximately one-third of their daily 
nutrition requirements while twenty-eight percent received approximately one-half their 
daily requirements via the Travis food service system. However, regardless of which way 
the data on the BAS customer is analy^'jd, a most significant fifty-four percent of BAS 
customers were not even attending theAV.<iry system (and, therefore, were receiving 
none of their daily nutrition requirementsUrom it) while eighty-four percent were receiving 
only one-fifth of their daily requirement». As in the previous cases, the nutrition, as 
a percentage of the minimum daily standards represented by the actual food items selected 
by attending customers, was greater than tie percentage associated with their participation 
rates as compared to the three meal day, standard. 

4. Actual System Users on Any Gii/en Day 

Of considerable interest is an analysis o\ the food cost and nutrient levels on a f-pical 
day for the food service system during the " ravis experiment. Be definition sr ..a daily 
"snapshot" analysis would consider only thise personnel who actually used the system 
at least once on the day in question. Of primary interest then on a day when a customer 
attended at least one meal was the total nunber of meals he or she attended that day 
and, correspondingly, what level of nutritional benefit he or she derived from the military 
system of food service on that day. Table t presents these data as an average of 50 
inriiv;duallv analyzed days. 
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As expected the analysis shows that calculated nutritional values increased significantly 
over the three cases analyzed preceding for all types of customers. The RIK customer 
obtained substantially more than half of his or her daily nutritional requirements. Also, 
this is the only case covered herein where the bAS customer received a significant amount 
of his or her daily nutritional requirement from the military system of food service. 
However, since the average BAS customer attended one or more meals daily most 
infrequently, the lack of consistency with which he or she received a substantial portion 
of the daily dietary allowance in the military system still leads to the conclusion that, 
on the average, he or she is not receiving a significant portion of the prescribed requirements 
from that system. 

The military food cost of $0.92 per person per day for the entire consuming 
population 01 any given day represented 82.2% of $1.12, that portion of the daily ration 
allowance (i e., the BDFA) associated with a $2.24 BDFA and a fifty percent utilization 
rate. Since the BDFA is a reflection of the cost of raw food of a daily entitled ration, 
to say th-'it the cost of those same foods as served represented 82.2% of the raw food 
cost is certainly not unreasonable given the waste and shrinkage associated with preparation 
and cooking. 

The relative percentage nutrition provided each customer, regardless of ration status 
and residency, complied with the DDA requirements for the specified utilization levels 
in all cases for all nutrients except, in certain instances, food energy and fat. Both RIK 
customer groups were slightly (less than 2%) deficient in food energy. However, Decause 
overweight rather than underweight is considered more of a problem, caloric shortage is 
of less concern particularly when all other nutrients complied with prescribed requirements. 

Those BAS customers living on the post and in dormitories showed the same food 
energy noncompliance/fat comoliance as did the RIK customers. However, those BAS 
customers living on post not dormitories and off post showed the reverse situation 
of food energy compliance/fat noncompliance. Although fat noncompliance is undoubtedly 
of more concern than food energy noncompliance, the fat excesses for tho various BAS 
residency groups were only marginally greater than the 40% caloric requirement. 

It is most sign if ic« "> note that the nutrient values associated with these latter 
•wo BAS customer groups \ihe non-dormitory BAS groups) were notably higher when 
compared to their utilization rates than for the BAS on post in dormitory groups. 
Remembering, as noted in Tables 2 and 3, that both segments of the non-dormitory residing 
BAS group attended with a significantly lower frequency than the BAS dormitory groups, 
it can be concluded that when they attended BAS customers not residing in dormitories 
tended to select more food than did those BAS customers who lived in dormitories. In 
addition, the data indicate that tha non-dormitory residing BAS customers when they 
attended also selected more food than did RIK customers when they attended. 
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AN ANALYSIS OF INDIVIDUAL CONSUMER BEHAVIOR 

Thus far the principal concern has been with the daily meal attendance patterns and 
the corresponding mean food cost and nutritional values of the "average" customer In 
this section a distribution of customer nutrition has been developed. This presents an 
entire picture of the behavior of the Air Force customers during a portion of the 
experiment rather than a point estimate of the average consumer. The reader is encouraged 
to make his or her own judgments as to the nutritional adequacies of the food service 
system based on these distributions. The attendance and nutritional patterns of 861 
.andomly selected individual potential dining facility customers are used to develop these 
distributions and accompanying nutrient histograms for an 18-day period during January 
1974. 

The personnel sample reflected the different type;, of individual potential users as 
actually represented in the overall population at Travis during the experiment. Therefore, 
the sample included 653 individuals who had been issued a prenumbered plastic meal 
card and 208 others who had not. For the purposes of the simulation those 208 individuals 
(all of whom had a BAS ration status) were considered nonuse s of the food service system. 
The total sample included 613 BAS and 248 RIK individuals. These proportions are 
directly related to the fact that during the experiment almost three quarters of the base 
enlisted strength were BAS personnel. A detailed distribution cf the sample is noted 
below. 

!       : RIK BAS TOTAL 

N % N % N               % 

.                        Had Card-Attended 208 83.9 128 20.9 336            39.0 
Had Card-Did Not Attend 40 16.1 277 45.2 317            36.8 
Did Not Have Card 0 0.0 208 33.9 208            24.2 

TOTAL 248 100.0 613 100.0 861           100.0 

A further breakout of the total sample by ration status and residence location is 
shown below. 

RIK BAS TOTAL 
N % N % N               % 

On Post In Dormitories 236 95.2 123 20.1 359             41.7 
On Post Not In Dormitories 1 0.4 139 22.7 140             16.3 
Off Post 11 4.4 351 57.2 362            42.0 

TOTAL 248 100.0 613 100.0 861 100.0 
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A complete summary of attendance and overall meal utilization rates for the 18-day 
period ara found in the table following. In this table the BAS ration status category 
has been divided into those personnel residing in dormitories (referred to simply as BAS) 
and those not residing In dormitories (referred to as BAS*). 

RIK BAS BAS« TOTAL 

Number of Potential Usors 
Number of Actual Users 

248 
208 

123 
41 

490 
87 

861 
336 

Total Meals Attended 3296 265 28? 1CM4 

Meals/Person/Day 
(Unconditional)1 

0.74 0.12 0.03 0.25 

Meals/Person/Day 
(Conditional)2 

0.88 0.35 0.18 0.64 

'Based on the number of potential users. 

2 Based on the number of actual users during the 18-^jy period 

As would be expected given the analysis presented earlier, the RIK personnel in tho 
sample had a much higher utilization rate than did the BAS personnel. Similarly, BAS 
dormitory residents utilized the food service system more readily than did those BAS 
personnel not living in dormitories. However, it si.ould be noted here that the utilization 
rates for the samp'e are smaller than were earlier indicated on Tables 2 and 3 for the 
entire Travis population during the experiment. This is attributable to the fact that in 
the earlier cases a 50-day period was being considered whereas only an 18-day period 
is used here. 

Meal-by-meal utilization rates for the entire sample population for the 18-day period 
are noted below. Also shown for comparative purposes are the utilization rates for al! 
system customers for the 50-day period discussed previously. 
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Sample 
Meals Meals 

Breakfast 553 
Dinner 1523 
Supper 602 
Specialty 234 
Night Meal 147 
Flight Line 263 
Modular 522 

8-day Sample 50-day Total 
Population % Population % 

14.4 18.3 
39.6 39.0 
15.7 18.1 
6.1 6.0 
3.8 3.9 
6.8 7.3 

13.6 7.4 

TOTAL 3844 100.0 100.0 

The distribution of the daily food costs and nutritional values for the total sample, 
each of the various ration status/residence groups, and for those persons attending three 
or more meals and nine or mo., meals during the period have beer, developed and are 
presented in Appendix B. These distributions have been converted to graphical form by 
ration status for food cost and for each of the ten nutrient components and are presented 
herein. All of those distributions are based on percentages of the 3D FA and the DDA 
requirements. For the food cost distributions the $2.24 BDFA value represents the 100% 
level. Previous nutritional analyses in this report used average food cost and nutrient 
values for each meai type to determine the total nutrition for the daily attendance pattern 
of each customer. I lere, however, for each meal of an individual's daily attendance pattern, 
a random nutritional profile for that meal was selected from the sample of all meals of 
the same type. The column labelled "ATT" in Appendix ß indicates the approximate 
number of people in the sample who attended at a rate corresponding to the stated 
percentage range. 

Again as in the previous cases where only average values of customer nutrition were 
considered, the distributions in Appendix B and their graphical representations confirm 
that the RIK type customers appear to be obtaining significant nutritional value from 
the military system of food service. On the other hand, however, the distributions for 
both groups of BAS type customers reaffirm the previous results that these customers 
are obtaining their nutritional benefits not within the military food service system but 
rather outside it. 

From the data ;n Appendix B several additional points are worthy of mention. Given 
that the utilization rates decreased in going from RIK to BAS and then to BAS* consumers, 
a similar decrease in nutritional values via a lower end shifting of the nutritional 
distributions would be expected and, in fact, occurred as can be seen in Appendix B. 
However, v/hen considering those user groups attending three or more meals and nine 
or more meals during the 18-day period, an upper-end shifting of the nutrient distributions, 
as would be anticipated, was realized. Also, if a certain percentage range (e.g., the 0-5 
percent range) on any ration status residency distribution is considered the percentage 
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of users for each nutritional component does not necessarily remain the same. This, of 
course, is not surprising since a given meal do'is not supply the same relative proportions 
of each nutrient. 

CUSTOMERS CHANGING RATION STATUS 

Inasmuch as the Air Force is considering the possible implementation of an a la carte, 
all BAS ration status food service system, an analysis of average food costs and nutrient 
values for customers who changed ration status during the experiment was deemed 
appropriate. For the experimental period it was possible to uniquely identify 84 dining 
facility customers who changed their ration status from RIK to BAS. Table 6 following 
indicates the average daily food costs and nutritional data for these 84 individuals both 
as RIK and BAS customers. 

Table 2 indicated that average meals/person/day rates for the average Travis RIK 
and BAS customers, considering all potential system users as the system population were, 
respectively, 1.U1 and 0.11 meals/person/day. Obviously, these rates differ significantly 
from those being considered here as noted on Table 6. For a detailed explanation of 
the difference the reader is encouraged to consult reference 9. 

Despite the differences in system utilization, nutritionally the RIK and BAS groups 
being addressed here are essentially the same as the overall, all potential RIK and BAS 
populations considered earlier. Therefore, the comments made in the earlier discussions 
should be considered applicable here as well. 

AN ANALYSIS OF THE THREE WFW FOOD SERVICE OPERATIONS 
AND THE STANDARD DINING HALL MEALS 

Included herein is an analysis of each of the three new food service operations 
introduced during the experiment (the modular facility, the flight line facility, and the 
specialty meal) and the standard dining hall operations using the daily "snapshot" approach 
introduced earlier. For each of the four sections of Table 7 average daily food costs 
and nutritional data are provided for both RIK and BAS system users. Shown in 
parentheses under the meals/person/day utilization figures are the percentages that relate 
those figures on a percentage basis to a three meal per person per day standard. The 
associated daily individual attendance patterns implicit in the analysis contain a; least one 
meal at the meal service being considered. For example, the modular facility RIK cost 
and nutrition data are based on the composite summation of all RIK daily attendance 
patterns that include at least one modular facility meal. For the dining hall operation 
only attendance patterns that include one or more of the four standard dining hall meals 
(breakfast, dinner, supper and midnight meal) and exclude all of three new services meals 
are included. 
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Modular Facility 

The modular facility, located adjacent to one of the enlisted dormitory areas opened 
on 25 November 1973 and operated for 66 days of the experiment until 31 January 
1974. The operating hours were from 1100-2130 daily. Average meals per day served 
at this fast food outlet were 372 (of which nearly 350 were to RIK personnel) representing 
about 11.4% of the total number of meals served in all dining facilities during this period. 
For a more detailed discussion of the operation of the modular facility the reader is 
encouraged to consult references 1 and 9. 

An analysis of the average daily food costs and nutrient levels for those daily individual 
attendance patterns including at least one modular facility meal, as shown in the 
accompanying table, indicates a vitamin A noncompliance for both RIK and BAS 
customers. This was caused by the fact that the salad and fresh fruit poitions of the 
modular facility menu were not served as öfter, as intended. Although the menu had 
been augmented with salads and fresh fruit to provide a better nutritional balan v a larger 
than expected demand for fried chicken at the modular facility and for flight li. facility 
meals often utilized all the available labor at the inflight kitchen thereby making it 
impossible to prepare as many salad and fresh fruit portions as intended. It can be shown, 
however, that if this problem hod not existed and if these items had been served as originally 
anticipated, there would not haw. been a vitamin A noncompliance. 

Flight Line Facility 

The fiight line facility operated *or 89 days, serving an average of 202 meals per 
day (about 121 to RIK personnel), equally divider between the early meal, served from 
1630 to 1900 hours, and the late meal, served from 2230 to 0200 hours. In total, the 
flight line facility provided 6.5% of the meals served in all dining facilities during the 
experiment. The flight line facility operation is discussed more fully in references 2 and 
9. 

A food cost and nutritional analysis of the daily attendance patterns including at 
least one flight facility meal shows a most noticeable fat noncompliance (excess). As 
the table indicates, almost all nutrient levels and certainly food costs are markedly higher 
for the attendance patterns including flight line facility meais than for those including 
modular facility, specialty meal, or only standard dining hall meals. This can be explained 
when it is understood that virtually unlimited customer self-service of high preference, 
high cost food items was allowed at the facility. 

Specialty Meal 

The ethnic, specialty mea1 was offered in one of the dining halls following the supper 
meal, serving an average of 17b meals per day (of which approximately 157 were to RIK 
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personnel). In all the specialty meals accounted for 5.8% of all meals served in all the 
dining facilities during the course of the experiment. A complete discussion of the specialty 
meal operation can be found in references 3 and 9. 

An analysis of the average daily food costs and nutrition for daily individual 
attendance patterns including at least one specialty meal indicates no nutrient 
noncompliance for either RIK or BAS customers. 

Standard Dining Hall Meals 

All three of the dining halls at Travis AFB served breakfast, dinner, and supper, 
with one dining hall also serving a midnight meal. In total these meals accounted for 
79.0% of the total meals served during the experiment. On the average 2187 meals were 
served daily in the dining halls, some 75% to RIK customers and 25% to BAS customers. 
Reference 9 discusses standard dining hall meals extensively. 

A food cost and nutritional analysis of those daily attendance patterns that include 
onlv standard dining meals (excluding all new services meals) evealed a slight food energy 
ncncompliance for both RIK and BAS customers. Remembering that this was generally 
found to have been the case for both the "typical" meal and the entire Travis population 
as described by the daily "snapshot" approach (refer to Table 5), this result would be 
expected since, as noted above, standard dining hall meals represented 79.0% of all meals 
served during the experiment. Again, because overweight is considered to be more of 
a problem than underweight, a food energy deficiency is of less concern especially when 
ail other nutrient levels comply with prescribed requirements. 

At this juncture several interesting observations should be made about the effect of 
the three new services on dining facility attendance. Table 7 indica; s the following meals 
per person per day utilization rates for RIK and BAS customers: 

Standard Dining Hall 
Meals Only 

RIK 

1.52 

BAS 

1.11 

Modular Facility 1.89 1.16 

Flight Line FacH'ty 

Specialty Meal 

1.82 

1.96 

1.10 

1.41 
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Since the utilization rates for the RIK customers at each of the three new facilities 
show a marked increase over the dining hall only case, it can be concluded * .at these 
three new services were attended in addition to, and not as an alternative to, the standard 
dining hall meals. Although the importance of oniy slightly increasing BAS attendance 
is questionable, the modular facility and the specialty meal succeeded in doing that and, 
as in the RIK case, not at the expense but to the benefit of the standard dining halls 
meals. The flight line facility, on the other hand, actually tended to decrease BAS 
attendance at the standard dining hall meals. This, however, was as would be anticipated 
in that the facility was primarily designed to furnish meals to maintenance area personnel 
who, because of their work requirements, found it inconvenient (if not impossible) to 
attend standard dining hall meals. 

RESULTS AND CONCLUSIONS 

1. Before the food service system experiment at Travis AFB the typical dining facility 
served meal provided more than the DDA/3 level of each of ten analyzed nutritional 
components (the greater than DDA/3 level for the fat nutrient represented an excess). 

2. During the experiment the typical dining facility food outlet served meal provided 
more than the DDA/3 level for eight of the nutritional cumponents while providing 
less than the DDA/3 level for food energy and fat. 

3. From the pre-experiment to experiment period the average daily RIK and BAS dining 
facility attendee experienced an increase in every nutrient component level. The 
average nutrient value increases were 31.7% and 15.3%, respectively, for the RIK 
and BAS enlisted personnel. 

4. The average RIK customer received a significant proportion (an average of 50.0% 
across all ten nutrients) of his or her daily nutritional requirements from the military 
system of food service. 

5. The average BAS customer who resided on post and in dormitories received a marginal 
proportion (an average of 17.1% across all ten nutrients) of his or her daily nutritional 
requirements from the military food service system. 

6. The average BAS customer who did not reside en post and in dormitories received 
so little (an average of 3.0% for on post non-dormitories residents and 4.1% for off 
post personnel across all ten nutrients) of his or her daily nutritional requirements 
from the military food service system that concern for his or her nutrition status 
should be directed towards what he or she consumes outside and not inside the 
military system. 
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7. Given that an average Travis food service system customer ate one meal on any given 
day during the experiment, on the average he or shi ate a total of 1.50 meals on 
that day receiving meals whose composite food items cost $0.92 as compared to 
$1.12, that portion of the $2.24 BDFA represented by a fifty percent utilization 
rate. 

8. If only those personnel who actually utilized the food service system at least once 
on any given day are considered, the average RIK customer and the average BAS 
customer living on post and in dormitories experienced on that day a slight food 
energy deficiency as compared to that portion of the DDA that should have been 
received for their respective utilization rates. Similarly, the average BAS customer 
living on post not in dormitories or living off post experienced on that day a marginal 
fat nutrient excess. 

9. When they attended a military food service system meal, the average BAS customer 
living on post not in dormitories or living off post tended to select more food at 
a given meal than did either the average BAS customer living on post in dormitories 
or the average RIK customer. 

10. A nutritional analysis of a randomly selected sample of potential food service system 
customers reaffirmed the contentions that the average RIK customer received a 
significant portion of his or her daily nutritional requirements from the military food 
service system while the average BAS customer not residing on Base and in dormitories 
did not. 

11. After changing from the RIK to BAS ration status, customer utilization (and hence 
absolute nutrition as well) decreased almost threefold from 0.78 to 0.27 meals per 
person per day. Again, concern for the nutrition received by this BAS customer 
group should probably be directed at what is consumed outside the military food 
service system. 

12. The nutrition provided to the average RIK and BAS customer whose individual daily 
attendance patterns included at least one modular facility meal was deficient in 
vitamin A because of an unintended curtailed offering of salads and fresh fruits at 
the modular facility during the experiment. This deficiency can be avoided in the 
future if these components are made a mandatory part of any modular fast food 
unit meal wherever and whenever these units are implemented. 

13. The nutrition provided to RIK and BAS customers whose individual daily attendance 
patterns included at least one flight line facility meal showed a fat nutrient excess 
due to almost unlimited customer self-service of high preference, hiph cost food items 
at the facility. 
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14. The nutrition provided to RIK and BAS customers whose individual daily attendance 
patterns included at least one specialty meal showed no nutrient noncompliances. 

15. The nutritionpjovided to RIK and BAS customers whose individual daily attendance 
patterns included only standard dining hall meals (i.e., breakfast, dinner, supper, 
and/or midnight meal) showed a food energy noncompliance. Again, however, because 
overweight is considered more of a problem than underweight this food energy 
shortage should be of little concern since all other nutrient components were in 
compliance. 

16. Overall system utilization was increased by the operation of the three new services 
- the modular facility, the flight line facility, and the specialty meal - due to the 
fact that meals at these facilities were attended in addition to, and not as an alternative 
to, the standard dining hall meals. 
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